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Annomauua: FTauHaa cmambaA uccledyem NpeuMYWUeECM6A UCNOMbSIO6AHUA MUHCBUCMUYECKUX KOPNYCO6 
npu usyueHuu UHOCMPAaHHbIlxX ASbIKOG. Paccmampuearomca o0vem Uu pa3Hoobpa3zue KOpnyco6, ux 
ayMeHMUYHOCMb, 6CO3IMODICHOCMb nposedenua coOcméeHHbIx uccleooeanuu, paséeumue HabblKO6 
KpumuyvecKOeO MblWleHuA U MOMU6BAYUUU VYQAWUXxCA. Hcnone30eanue suneeucmuyecKux KOPNyCcoé6 
NOMOeaeM VIVIUMUMb NOHUMAHUE U UCNOMb6IO6AHUE AZLIKA 6 PASIUYHEIX KOHMeEKCMAX U caepax JICUZHU. 


Kiroueevle cioea: smuneeucmuyeckue Kopnycol, oboyuenue UHOCMPaHHbIM A3ZbIKAM, AYMeHMUYHOCMb, 
uccCIeOO6AHUA, Kpumuyeckoe MblujleHue, MOMUBAUUA. 


Baegzennue 


«Uctopua pa3BuTHA JOOOrO HallMOHaJIbHOrO A3bIKa COMPOBOXKTAeCTCA MCHAFOIMMMMUCA MIpeycTaBIeHHAMHU 
O ero IIpHpore, CyIMHOCTH, cTpoe, ero OOMIeECTBEHHOM 3HAaYMMOCTH UM (PYHKIMOHHpOBAaHHH B ri00asIbHOM 
MaciitaOe. Takaat cMHTyallua aKTyaIbHa UW OHATHA, MOCKONbKY WIA  %3BOMHOIUMH Hay4Hoit 
JIMHTBUCTHYeCKON MapayqMrMbl B ITIpMHIMle CBOMCTBeHHa CMeHa TOYeK 3PeHHA, MOAXOOB UM acrieKTOB 
nu3yueHna» [1.C.199]. 


AKTyaJIbHOCTb BbIOPaHHOM TeMBI 3aKJIFOUAeTCA B BO3PACTAIOMeH MOTPeOHOCTH B COBPeEMeHHOM OOy4eHHU 
HHOCTpaHHbIM A3bIKAM, UTOOI OOeCHeYHTh CTYCHTaM JOCTyII K peasIbHOMy HW ayTCHTHYHOMY ABBIKy. 
VUcnomb30BaHve JIMHTBUCTH4eCKUX KOpITycoB B OOyYeHHM TpesOcTaBIAeT MHO2KECTBO MPeHMyllecTB, 
TaKHX KaK ayTCHTHYHOCTb, pa3HOOOpa3ve A3bIKOBbIX MaTepHasIOB MW pa3BHTMe aHasIMTH4eCKHX HU 
KOMMYHHKaTHBHBIX HABbIKOB Y CTYJ[CHTOB. Ilostomy, MCIIOJIb30BaHHe JIMHTBUCTHYUCCKHUX KOPITYCOB B 
oOyyeHHHn MHOCTpaHHbIM A3SbIKAM ABJIACTCAH AKTY@JIBHbIM U 3c) beKTHBHBIM TMOXXOOM B COBPpCMCHHOM 
oOpa30BaHHH. 


Ilembio WaHHOM cTaTbH sABJIAeTCA OMMCaHHe UM BbIABJICHHe MpeHMylecTB HU 93>PdeKTHBHOCTU 
HCIOJIb3OBaHHA JIMHTBUCTHYCCKHX KOpITyCOB B OOY4YeCHHH MHOCTpaHHBIM A3bIKaM. 


JIunrsuctuka 19 Beka Oblia B 3HAYMTeIbHOM CTeleHH TeopeTH4eCKOM H OPHeHTHpOBalach Ha U3y4eHHe 
TpaMMaTH4eCKHX WH CTPYKTYPHbIX aCIICKTOB A3bIKa. OCHOBHEIM (OKYyCOM Oba pa3spadoTKa OOMHXx 
paBuslI MW MpPHHWHMOB, KOTOpble oMpeyeiaIM «3bIK HM ero dyHKUHOHMpoBaHue. B TO BpemaA 
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HMCIIOJIB30BaHHe MACCHBHBIX 6a3 AaHHBIX HIM ayTCHTHUHbIX TCKCTOB JIA HUCCIICHOBAHHA ASbIKa OBIIIO 
HC€BO3MO2KHO, HW JIMHTBUCTHI WOarasIuCb Ha CBOC HHTYHTHMBHOeC TIOHHUMaHHe UW aHasInv3 OlpaHHNdeHHOro 
KOJIMUCCTBAa ASBIKOBbIX TPHMeCpos. 


CoppeMeHHasd KOplycHad JIMHTBUCTHKA, C pyro CTOPOHEI, H3MeHHJa Halll NOAXO], K H3y4eHHIO A3bIKa. 
Kopmycubie HcciIeqOBaHHA TIPHMeCHAIOT OFPOMHbIe KOJWVICKUMU PeaIbHbIX TEKCTOB HM 3allMceH, KOTOpbIe 
IIpeHOCTaBIAIOT OOBCKTHBHbIC JaHHbIe O PeasIbHOM HCIIOJb30BaHHUM A3bIKA HOCHTeAMH. buaropapa 
KopllycaM, JIMHTBHCTbI MOUyYaIoT OCTyM K OOWIMPHbIM MaCCHBaM TeCKCTOB, KOTOPbIe OXBaTbIBaIOT 
Pa3JIM4HbIe %KAaHPbl, PCErHCTPbl HM TeMaTHKH. ITO MO3BOJIMeCT HM aHaIM3HpOBaTb JICKCHKY, CHHTaKCHC, 
CTHJIMCTHKY, (:ppazseosOrM1o UH [{pyrve aciieKTbI A3bIKa Ha OCHOBE PeasIbHOTO MCHOb30BaHHA B Ped U 
TIMCbMe. 


Kopmycubie HCCiIeqOBaHHA paCWIMpAIOT BO3MO2%KHOCTH JIMHTBHCTHKH B MOHHMa@HHM KaK CHCTeMHOTO 
YCTpolicTBa A3bIKa, TaK HM erO BapHaTHBHOCTH B peasIbHbIX KOMMYHHKaTHBHbIX CuTyalMax. Koprycei 
IIpeAOCTaBIAIOT JIMHTBUCTaM BO3MO2%KHOCTb HCCIICOBaTb COCTaB HM yioTpeOseHHe COB, XapaKTepHEIe 
KOHCTpyKUMH, CO4eTAaeMOCTb CJIOB, HCIOb30BaHHe TpaMMaTH4ecKHX OPM H MHOX*KeCcTBO pyrux 
(akTOpOB A3bIKa Ha OCHOBE PeaJIbHbIX JaHHbIX. OTO aeT Ooee TOUHYIO, OOOCHOBaHHYy!O U 
IMIIMpH4eCKy!IO OCHOBY JIA H3yY4CHHA A3bIKa HW MOHHMAaHHA ero (YHKUMOHMPOBAaHHA B KOHTeCKCTE. 


Takum o6pa30M IesIecooOpa3HO OTMeTHTb, 4YTO B COBPeMeHHOM 3IIOXe MbI MO2KeM OMMpaTbcaA Ha 
OObBeCKTHBHBIe MU OOJbINIMe MaCCHBbI JaHHbIX, MOUyYeHHbIe OaroyapaA KOPIyCHbIM HCCeOBaHHAM, 4TO 
cnocoOctByeT Oomee riyOoKOMy TIOHHMaHHIO A3bIKa HM ero UcHomb30BaHHA. B nociteqHHe ToybI 
KOpmlycHad JIMHTBMCTHKa CTalia MIpeqMeTOM Bce OosbIero HMHTepeca y UcceqoOBaTeselH He TONbKO 
3apyOexKHBIX, HO HM Hal[MOHaJIbHbIX Hay4HbIxX COOOIIECTB. 


Pe3ylbTaTbl Hay4HbIX MCCIeqOBaHHii MHOTHX 3apyOe%KHBIX YYCHBIX BHeCIH OoNbWON BKIAa, B 
TeopeTHyeckoe OOocHOBaHHe HU pakTH4ecKoe MUCMONb30BaHHe JIMHTBHCTHYeCKOrO Kopilyca mpu 
oOy4eHHH MHOCTpaHHBbIM A3bIKaM. 


AHaIH3 TeopeTH4eCKON JIMTepaTypbI MoKa3asl, YTO 3apyOex*KHble JIMHTBHCTHI BbICKa3bIBaIOTCA B TOJIb3y 
KOpllycHoro MOZxoqa Kak JufakTMY4ecKoro MeToya. Hatpumep, aBrop yueOHuKa «Corpora in the 
classroom» Voue Tpuramoxnene (Joné Grigaliiiniené), numer 0 momb3e BHe_peHua KopmycHoro 
Toyxofa B MeTOAHKe OOyYeHuA A3bIKaM. ABTOP CUMTaeT, YTO eCCTb BCe OCHOBaHHA TOaratTb, 4TO 
KOpmlycHas JIMHTBUCTHKa OyeT pa3sBUBaTbCA alibllile H BUIMATb Ha BCE ACIICKTHI MIpenoqaBaHua, U3y4eHHA 
WM UCCICOBaHHA A3bIKOB. OTBeYad Ha BOMPOC, 4TO BCe-TaKH MOXKET MpeMIOKUTh JIMHTBUCTHYeCKHi 
Kopliyc Jd WCcieqOBaHuA, W3y4eHHA U OOy4eHHA, aBTOP MpHBOAHT 6 apryMeHTOB: AyTeHTHYHOCTE 
(Authenticity), OObexTuBHocTb (Objectivity), Bo3aelicTBue OoNbIIOrO KONM4eCTBA IIPHMepoOB U3 A3bIKa 
(Exposure to large amounts of language), Hopoe noHuMaHHe u3y4eHHA a3bIKa (New insights into 
language studies), IloppimmeHwe MoTuBaltuu yuyatuxca (Enhance learner motivation). PackppiBaa 
TocueqHHH apryMeHT, aBTOp MTMUeT, 4TO Oarogqapax kKopilycy cTupaetca pomacTb MexKy 
uccuieqoBaHveM HW OOy4YeHHeM, TaK KaK CTYyJICHT WIM yYeCHHK CaM CTaHOBHTCA cBOero poyla 
YCCIIeOBATeJIEM, H3y4ad HW ellad BEIBObI Ha OCHOBE JaHHbIX, KOTOPble OH MOXKET MOJLYYHTb C MOMOLLbIO 
Kopttyca. Takum o0pa30M, CTYJ{CHT CaM HIeT OTBETEI Ha CBOM BOTIPOCbI, BOSHUKarIOWMe y Hero M0 XOJy 
VW3Y4eHHA A3bIKa, HM HAaXOKAeCHHe OTBCTOB Ha HUX CTHMYJIMpyeT y HerO MOTHBALIMIO K JaJIbHelillemMy 
MOrpyKeHHIO B ABZbIKOBYIO cCpeY HM 3aHATHIO COOCTBCHHBIMM HCCeqOBaHHAMU. ABTOP cpaBHMBaeT 
paOoty c kopitycamu c padoToi B Hay4dHOM MadopaTopuu WIM B «MOe», YTO OUCH Towe3HO WIA 
cryjeuta [3. C.12]. 


ABTOpbI Modya 3.4 «Kopiycuas suHrBuctuKa» M. Lamy, H. Mortensen, G. Davies npuBoyat ciucoK 
BO3MOX%KHBIX CIOCOOOB HCHOUb30BaHHA KOHKOPAaHCOB Ha 3aHATHAX M0 HHOCTPaHHOMY A3bIKYy: a) WA 
JEMOHCTpallu AaYTCHTHUHBIX TIPHMepoB 
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YCHOJIb3OBAHHA ONpeeICHHBIX JIEKCHYeCCKUX CMHUI, YCTOMYMBBIX COBOCOYeTAaHHH, TPpPaMMaTH4eCKHX 
CTpyKTyp, CTpyKTypbl Tekcta; 6) mia dopmMysupoBaHua rpaMMaTH4ecKHxX paBusl UW mpaBM 
ynoTpeOsleHHa JIeKCH4eCKHUX eMHHIT (HalipiMep, aHalH3 ymoTpeOsIeHHa KIKOUeBOrO CIIOBa B 
IIpe[CTaBJICHHbIX KOHTe€KCTaX B CHCTeMe KOHKOPJaHCoB); B) AIA pacluMpeHuA COBapHOroO 3arlaca (MOMCK 
HOBBIX 3HaYeHHH y2Ke W3BeCTHBIX CJIOB, COOTHeECeHHe CJIOBa HM CIOBOCOUeTAHHA C KOHTeKCTOM, 
CaMOCTOATEIIBHOe HIM pH MOMOLMM MpenojaBatTesa COCcTaBJICHHe CIOBAapHOU CTaTbH); ©) Wd cpaBHeHHA 
TEKCTOB, CO3J,aHHbIX HOCHTCJIAMH HW He HOCHTCIAMH A3bIKa [4.C.82-83]. 


Muxaun Konotes — aJbIOHKT-IIpodeccop, JIeKTOp 10 pycCKOMy A3bIKy XeJIbCHHKCKOrO YHMBepcuteta, 
cieljMasIMcT 10 KOpIycHOM JIMHTBHCTHKe HM TpaMMaTHKe pycCcCKOrO A3bIKa, ONMH 3 co3qaTelen 
KOHKopyanca myOsmMunctuKn D. M. JlocroespcKoro, XesIbCHHKCKOrO aHHOTHPOBaHHOTO Koprtyca XAHKO 
HW CHCTeMbI TeCTHPOBAHHA A3bIKOBOrO TIporpecca KAPTTY, B cBoéM mocoOuve MpHBOAMT OCHOBHBIC 
CBeJeHHA O KOPIYCHOM JIMHTBHCTHKe —- OJHOM H3 CaMBIX IIOIYJIAPHBIX pa3QeJIOB COBpeMeHHOTO 
A3bIKOSHAHHA, IeIbIO KOTOPOTO ABJIAeTCA CO3qaHHe HW UCIONb30BaHHe AB3bIKOBBIX KOPIyCOB B 
JIMHTBUCTHYeCCKHX HCCIICNOBAHHAX, AKI[CHTHPyeT OCHOBHOe BHHMAaHHe Ha TOM, 4TO «I OBOpA O KOpllycHou 
JIMHTBUCTHKE, ClleqyeT MMeCTb B BUY Ba eé HalipaBsIeHHA: NepBoe 9TO CO3aHHe KOpIlycoB HM BTOpoe — 
KOplycHble HCCJIeqOBaHHA, TO eCCTb HCCJIeqOBaHHe A3bIKa C TIOMOLIbIO KOPITyCHbIX MeTOOB. UéTKON 
TpaHHbl Mek Ty HAMM He CyIIeCTBYeT H MpakKTH4eCKH BCe CO3ZaTeIM KOPIYCOB IIpOBOAT B TO Ke BPeMA 
MW cCOOCTBeHHO JIMHTBHCTMYeCcKOe UccyIeqoBaHve. DTO He CTONbKO TeopeTH4ecKoe HalipaBseHue 
JIMHTBUCTHKH, CKOJIBKO TexHoIorna. Muro KopnycHasd JIMHTBHCTHKa TipeqnouaraeT COBMeCTHY1O padoTy 
JIMHTBUCTOB UH CilelWMasIMCTOB 110 KOMIIBIOTEPHbIM TEXHOJIOrHAM» [2.C.64]. 


OwHHM U3 TaBHbIX TIPeHMYyUIeCTB UCIIOb30BaHHA JIMHTBHCTH4YeCKHX KOpycoB B OOy4eHHH 
WHOCTpaHHbIM A3bIKAM ABJIACTCA IMIMpW4ecKad OCHOBa HX HCHOUb30BaHHA. BMectTo Toro, 4ToOsI 
TlouaraTbca TOUbKO Ha yYeOHHKH HM HCKYCCTBCHHO CO3aHHble yupaxkHeHHA, CTYCHTbI MOryT H3y4aTb 
A3bIK Ha OCHOBE PeaIbHbIX AaYTCHTHYHBIX TeKCTOB. JIMHTBHCTHUeCKHe KOPITyCbl COCTOAT 43 OOsbMIOrO 
KOJIM4eCTBA TCKCTOB, COOpaHHbIX H3 pa3IMYHbIX HMCTOUHMKOB, TaKHX KaK KHHIH, Ta3eTbl, %*KYPHAaJIbI, 
ViutepHetT W Apyrve. SOTO Mo3BONIMeT CTYAeHTaM V3y4aTb CJIOBa, BbIPaxKeHHA, IpamMMaTHyuecKHe 
KOHCTpyKUMH HW CTHIIMCTHKY, KOTOpbie (baKTHYeCKH MCIOMUb3yIOTCA HOCHTCIAMH A3bIKa B PeaJIbHbIX 
cuTyalMax. 


Enje OHM IIpeHMyecTBOM MCIIOJIb30BaHHA JIMHTBUCTHYeCKHX KOpIycoB B OOyYYeHHH MHOCTPaHHbIM 
A3bIKAM ABJIACTCA BOSMOXKHOCTS pa3spaOoTKH UCCIICMOBATeIbCKHX HAaBbIKOB y CTYAeHTOB. Mcnomb30BaHue 
KOpIycOB MO3BOJIAeT CTYCHTAM TIPOBOJMTb pa3sIM4Hble JIMHTBHCTH4eCKHe aHaJIM3bl, ACCC OBaTb 
OcoOeHHOCTH JICKCHKH WM TpaMMaTHKH, aHaJIM3HpOBaTb CTHJIeBbIe OCOOeCHHOCTH HM cpaBHMBaTb 
YCHOIb30BaHHe A3bIKAa B Pa3HbIX KOHTCKCTaX. DTO MOMOraeT HM pa3BHTb KPHTHYCCKOe MBILLLJICHHe, 
yMeHHe aHasIM3HpOBaTb WM UHTepipeTHpOBaTb TeKCTLI, a TakwxKe (OpMyJIMpoBaTb COOCTBeHHBIe 
HMCCIIeCNOBATeIBCKHE BOTIPOCbI HW rHMOTe3BI. 


Kpome Toro, WCHOub30BaHHe JIMHTBHCTHYeCKHX KOpIlycoB B OOY4eHHH WHOCTPaHHbIM A3bIKaM 
CIOCOOCTBYeT Pa3BHTHIO HaBbIKOB CAMOCTOATEIbHOrO OOyYeHHA HM CaMOperysIAWMH y cTyqeHTOB. Onn 
MOryT C@MOCTOATCIbHO HCCICLOBaTb pa3IM4HbIe aCIIeCKTbI A3bIKa, MCKaTb HYy2KHYIO MH (opMatuio, 
aHaIM3HpOBaTb HM COMMOCTABIATb J{aHHbIe, jelaTb BbIBOAbI WU (opMyMpoBaTb OOOCHOBaHHEIe 
yTBepxKeHHA. ITO pa3BHBaeT HX HaBbIKH CaMOOOpa30BaHHA HM CAMOCTOATEIbHOM padoTbI, KOTOPBIe 
ABIAIOTCA BAKHBIMH JIA TAIbHeMMero mpodeccHOHaIbHOrO pa3sBUTHA. 


B oOy4eHHM HHOCTpaHHbIM A3bIKAM HCIIOIb30BaHHe JIMHTBUCTHYeCCKHX KOPILyCOB TakxKe ClOcoOcTByeT 
Pa3BHTHIO KOMMYHHKaTHBHBIX HaBbIKOB Y CTYJCHTOB. OHH MOFyT YYHTbCA UCIOUb30BaTb A3BIK B 
peasIbHbIX CHTyalWAX MW KOHTeCKCTAaX, YAMTbCA ajalITHpOBaTb CBOHO pedb B 3ABHCHMOCTH OT ayHTOpHH U 
eH KOMMyHHKaunn. JIMHrBuCTHYeCKHe KOpITycbl MpeOcTaBIAIOT pa3sHOOOpa3Hble MpHMepbl peu 
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HOCHTese A3bIKa, UTO HNOMOFaeT CTYHCHTaM JIyuamie NMOHHMAaTb HU TIPHMCHATb WpaBusia WU CTpaTeruu 
KOMMYHHKalyn. 


Hakonell, WCHOb30BaHHe JIMHTBUCTHYCCKUX KOPITYCOB MO%KeT CTaTb MOTHBHPyIOWIMM (akTOpOM B 
W3y4eHHM MHOCTpaHHoro A3bIKa. IIpu padore c peasIbHbIMM TeKCTaMNH, y4allMecd BUAT, KaK IPHMCHAT 
CBOH 3HaHHA Ha lIpakTHKe, 4YTO ABHO BJIMAeCT Ha UX MOTHBALMIO HU Bepy B COOCTBeHHEIe CHJIbI. OHH 
HaYHHaIOT OCO3HABaTb, ATO A3bIK — ITO He IpocTo HaOop rpaMMaTHYeCKHX IpaBH, a cpexcTBO OOMeHHA 
MW MOHMMaHHA Mupa. 


3aksr04“eHHe 


TakuM oOpa30M oOoOmIad BbIMIeCKa3aHHOe, HCHOb30BaHHe JIMHTBUCTHYeCKHX KOpIycoB B OOyYeHHH 
WHOCTpaHHbIM A3bIKaM ABIIACTCA BaKHbIM HM 3PPeCKTHBHbIM HHCTPyMeHTOM, KOTOPbIii MO3BOJAeT 
yuall[MMCa paclIMpuTb CBOM COBAapHbIi 3allac, yIY4IWMTb HaBbIKM rpaMMaTHKH U (:ppazseosOrMH, a TakK7Ke 
pa3BUTb HaBbIKH KPHTHYeCKOrO MBbIIWIeHHA. OHM y4aTCA OL|CHHBaTb JOCTOBEpHOCTb HM aBTOPHTeTHOCTh 
TEKCTOB, OCMBICJIMBATb KOHTCKCT HM pa3IM4aTb pa3IM4Hble CTHJIM MU %KaHpbI. CTaIKMBadCb C peaIbHbIMU 
lIpHMepaMH, yualllweca MOryT CpaBHMBaTb HX C TEM, YTO OHM yKe 3HAIOT, H TEM CaMBbIM yIJIyOJATb CBOM 
3HaHHa. 


Kopmyca cTaHOBATCA MOCTOM Me%K ly KlacCHOM KOMHaTOM WM peasIbHbIM MHPOM, OTKpbIBad y4all[MMca 
OeCKOHEYHO MHOFO BO3MOXKHOCTeH JIA H3YYCHHA MHOCTPaHHOroO A3bIKA. 


CHMCOK JIATEPATYPDbI 


1. Unounrapsn K.II. Kopmycuas mmursuctuka: Teopua vs Metoyosorua // BectHux Poccniickoro 


yHUBepcuteta ApyxKObI Hapoyos. Cepua: Teopua a3brka. CemuotTuka. Cemantuka. 2021. T. 12. Ne 1. 
C. 196—218. doi: 10.22363/2313-2299-2021-12-1-196-218 


2. 93. K. Ky3xnenosa, JI. ®. Wanrapaepa r. Ka3anp, K(I1)®Y Bo3moxnoctn ucnomb30BaHna 
JMHTBUCTHYeCKOorO §=KOpiyca B OOyYeHHH UHOCTpaHHbIM A3bIKAM B  HeA3bIKOBOM BYy3e 
https://Icmjournal.susu.ru/index.php/Icm/article/view/48/157 


3. Muxaun Konores BBegenue B kopitycHyio JMHTrBMCTHKy YueOnHoe ocoOue WIA CTYAeHTOB 
(puIOMOrM4eCKUHX VW JMHTBUCTHYeCCKHX CIielHasIbHOCcTeH yHuBepcuTeToB. Koprycuas JIMHTBUCTHKAa. 
MnoornA 


4. Uepxakosa, Tr, A. VUcnomb30BaHve = MH BUCTH4eCKOTO Kopiyca = BB oOyyueHuH 
wHoctpaHHoMy s«3bikKy / JT. A. UepxHakosa. _ https://cyberleninka.ru/article/n/ispolzovanie- 
lingvisticheskogo-korpusa-v-obuchenii-inostrannomu-yazyku/viewer. 


5. Hekotopbie Bompocbl MCMOUb30BaHHA KOPIYCHbIX TeXHOJOrHi Kak dbakTOpa MOBbIINeCHHA KayeCTBAa 
oOy4eHHa MHOCTpaHHbIM s3bIKaM. JI. VW. Aradonosa https://cyberleninka.ru/article/n/nekotorye- 
voprosy-ispolzovaniya-korpusnyh-tehnologiy-kak-faktora-povysheniya-kachestva-obucheniya- 
inostrannym-yazykam 


© 2023, CAJOTAS, Central Asian Studies, All Rights Reserved 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


